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Abstract: This paper presents a pattern behavioral analysis of 100 largest Russian commercial 
banks by total assets during an eight-year period:  from the first quarter of 1999 to the second 
quarter  of 2007. Bank performance indicators are analyzed. Structural similarities  in the 
development of the banks are examined.  A cluster analysis is applied to determine banks with a 
similar structure of operations. This analysis allows to estimate how the structure of the Russian 
banking system has been changing over time. In particular, it allows to identify prevailing 
patterns  in the  behavior of Russian commercial banks and to analyze  the stability of their 
position in a particular pattern. 
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1. Introduction  
A growth  in the volume of bank operations has been recently observed in the Russian 
Federation. The total assets of the banking system to GDP ratio reached 61 % on January 1
st, 
2008 [13]. During this year the ratio of capital to total assets of the banking system has increased 
by 1,2 percentage points [13]. According to forecasts, this positive trend will continue within the 
next 5 years. The annual growth of total bank assets is expected to reach 20 % on average [8]. 
Though the key point is to find out whether this growth  is connected with investments 
demanded by the Russian companies and, in particular, is reflected in financing companies of 
non-financial sector of the Russian economy. 
The analysis of the credit activity of commercial banks made separately from the study of 
other performance indicators, for example liquidity and profitability indices, doesn’t seem to be 
adequate. So a more detailed analysis both of the activity of commercial banks and of their 
behavioral patterns is needed. 
The goal of this paper is to carry out the complex pattern behavioral analysis of a hundred 
largest (by total assets) Russian commercial banks. These banks owe 89,6 % of the total assets of 
the Russian banking sector on April, 1
st, 2007. Our study consists of several steps – first we 
analyze bank performance indicators, then the tendencies in bank development are revealed, and 
finally we study how frequently banks change their pattern behavior. 
To implement this goal the dynamic pattern behavioral analysis of 100 largest Russian 
commercial banks is made. This method is based on clustering commercial banks  using the 
system of indicators  which d escribe bank performance. The system of indicators takes into 
account the structure of assets and liabilities of commercial banks, the level of their profitability 
and liquidity. 
The paper is organized as follows. Section 2 presents the data description and the system 
of indicators which we use for the purpose of bank performance assessment. Section 3 illustrates 
how these indicators have changed over time. Section 4 describes the methodology of dynamic 
analysis of bank behavioral patterns. The most prevailing behavioral patterns of the largest 
Russian commercial banks are described in Section 5. The dynamic analysis of patterns is given 
in Section 6. Section 7 defines dynamic groups of banks. The pattern stability analysis is made in 
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2. Performance indicators of a commercial bank  
 
The period  analysed consists of 34 quarterly reported periods, starting from the first 
quarter of 1999 and finishing with the second quarter of 2007. The sample consists of the 100 
largest Russian commercial banks by total assets as of April, 1
st, 2007. The two largest banks - 
Sberbank and Vneshtorgbank  - are analyzed separately
1.  The  total assets of  Sberbank and 




2 (see Table 1) includes three elements of  the  classic CAMEL
3 
model: capital adequacy,  liquidity and profitability ratios. The system also contains three 
additional indicators. The first one characterizes the quality of the security portfolio. The second 
indicator allows us to analyze to what extent banks depend on interbank loans. The last one 
reflects the structure of bank assets. 
 
 
Table 1  
Bank  performance indicators 
Indicators   Formula  
Capital adequacy (??? )  Capital to total assets ratio 
 
Liquidity ratio (LIQ) 
 
Profitability ratio (PR) 
 
Coefficient of security portfolio quality (TB) 
Liquid assets to working assets ratio  
 
Profit to working assets ratio 
 
Treasury bills to working assets ratio  
Coefficient of refinancing (IBL) 
 
Interbank loans obtained to liabilities ratio 
 




These indicators reflect the specific features of the Russian banking sector and the 
functioning of commercial banks in Russia. 
For example, if a bank has Treasury bills in its security portfolio, this type of stocks can 
be considered as a tool for maintaining high liquidity in the bank. At first glance the two 
indicators "investment in Treasury bills" and "liquid assets" are interrelated; however, the results 
                                                 
1 Vnesheconombank – the third largest bank - is excluded from the sample, since according to the memorandum of 
its financial policy the activity of Vnesheconombank  is based on the principle of  absence of competition with 
commercial financial institutions. 
2 The data source is the following web-site: www.banks-rate.ru. 
3 CAMEL is used by supervisory authorities for the purpose of financial sustainability assessment of commercial 
banks. See, for example [6,10,14]. The  CAMEL model is also utilized in academic studies in order to evaluate 
commercial banks performance, for instance in [7,9,11]. The third aim of CAMEL usage is to explain the factors 
that influence the technical efficiency scores obtained, see for instance [5].   4 
of correlation analysis show that there is no interdependence between these two indicators in any 
of the periods under consideration. 
At the same time, the share of investment in Treasury bills characterizes conservatism of 
a bank in defining strategic decisions in resource distribution as well as its reliability. A larger 
share of Treasury bills indicates that a bank has more secure funds.  
If the coefficient of refinancing increases, then the bank profit decreases, as interbank 
loans are the most expensive sources of acquiring resource base. If there is a high bank 
dependence on the Russian interbank lending market (the value of coefficient of refinancing 
exceeds 20%), then bank diversification of operations decreases and liquidity declines [12, p. 
128]. This leads to increasing risks associated with the way the bank is using the most expensive 
and volatile funding source in its active operations.  
Finally, the third indicator is the commercial loans to working assets ratio. It helps to 
determine what the share of loans to commercial organizations in earning assets is. This indicator 
indirectly characterizes the activity of commercial banks in a certain segment of the market of  
Russian loan products. This, in turn, provides  an understanding of how the expansion of 
commercial lending operations can be considered as a source of working capital and could be 
used for investments in fixed capital in the real sector of the Russian economy. 
 
3. Statistical analysis of performance indicators of a commercial bank 
 
As soon as the indicators are set, the correlation analysis is implemented. The correlation 
analysis revealed the absence of trends towards sustainable growth (or fall) of the correlation 
coefficient between these indicators. 
Over 34 reported periods, there is on average a progressive decline to 10% level in capital 
adequacy ratio (CAP) for the one hundred largest Russian commercial banks (see Fig. 1). At the 
same time, CAP for Sberbank tends to grow to 10%. On one hand, the initial drop of CAP was 
due to the crisis effects in 1998. On the other hand, the permanent downward trend in CAP for 
commercial banks is a consequence of bank credit activity growth and lack of adequate resources 
to improve the capitalization of the Russian commercial banks. Note that IPO was initiated only 




   5 
The comparison of CAP of Sberbank, VTB and a medium-size
4 bank demonstrates that 
CAP of VTB is mostly volatile, while CAP of Sberbank is stable through the analyzed period. 
Though for the last thirteen quarters Sberbank’s capital adequacy ratio  had been steadily 
increasing (see Fig. 1). 
 
The average value of Treasury bills (TB) ranges at 5 - 9% of working assets during the  
34 reported periods (see Fig. 2). Thus, on average there is a low activity of commercial banks in 
the market of Treasury bills
5. A steady share of TB in working assets for the largest commercial 
banks suggests that these banks have on average a conservative asset allocation policy investing 
in Treasury bills.  
 
 
                                                 
* - According to Banks-rate methodology, capital consists of equity capital, additional capital, reserves and other 
components. Capital could be reduced by payables to different sources (the interbank market, inflows from clients 
and so on). The value of capital is influenced by participation in the capital of an affiliate company and subordinate 
stock company and, finally, future expenses. Because of these corrections capital could be negative. 
4CAP for a medium-size bank is equal to the average of CAP for the sample based on the 100 largest commercial 
banks. Other indicators are calculated in the same way.  
5 Recommended value of activity level of banks in securities market (share of investment segment in assets of a 
commercial bank) is 10-20%. 














































































Figure 2. Dynamic of coefficient of security portfolio quality (TB)   6 
While TB for a medium-size bank does not actually change, this indicator is highly 
volatile for Sberbank and VTB. But there is a tendency to decrease the proportion of Treasury 
bills in the investment portfolio of Sberbank and VTB to the level observed for a medium-size 
commercial bank (see Fig. 2). 
The share of interbank loans obtained (IBL) does not exceed 13 % of liabilities and, on 
average, it is sustained (see Fig. 3). Sequential growth in loans in the form of interbank lending 
reflects the fact that in order to increase their sustainability banks use the domestic market of 
interbank loans, stimulating the development of this kind of market. Despite the fact that banks 
use the most expensive and volatile resources, the degree of dependence of a medium-size bank 
on interbank loans is still at an acceptable level (less than 20%). 
In contrast to a medium-size bank and V TB, Sberbank has not borrowed  from the 
Russian interbank lending market throughout the 34 reported dates (see Fig. 3), and the value of 
IBL
6 for Sberbank does not reach even 5% of its liabilities. 
 
The share of loans provided to commercial organizations in working assets (CRED) has 
been growing. Growth in the credit activity of commercial banks demonstrates development of 
the market of traditional banking products and services, while commercial loans provided by 
banks stimulate business activity in the economy. The volume of commercial credits of the 
largest commercial banks is growing at the expense of a significant size of loans granted to large 
borrowers who have been unable to attract financing abroad. Since 2005 there has been on 
average a slight decline in CRED due to development of retail banking. Nevertheless, on average 
commercial loans consist of more than 50% of earning assets (see Fig. 4). 
Sberbank and VTB demonstrate fast growth in commercial loans. If at the beginning of 
1999 a medium - size bank provided more commercial loans than Sberbank and VTB, by mid-
                                                 
6 According to the methodology of Banks-rate, interbank loans obtained do not include borrowings of a bank in the 






















































Figure 3. Dynamics of coefficient of refinancing (IBL)   7 
2007 Sberbank exceeded the value of CRED which a medium-size bank provided to commercial 
organizations. In turn,  in 2004  VTB increased the volume of corporate loans to a level 
comparable with an average bank (see Fig. 4). 
 
 
Large banks were on average at break-even profitability point after III quarter of 2001 
(see Fig. 5). In early 1999 VTB and Sberbank suffered on average higher losses than the one 
hundred largest commercial banks. Since 2003 Sberbank and VTB have had a similar level of 




In order to manage liquidity according to regulation requirements, the largest commercial 
banks were keeping on average a low share of liquid assets in the balance sheets during the 
period under consideration. At the same time banks were gradually reducing liquidity ratio. 
However, in certain periods of time high bulbs exist, for example as a result of the high liquidity 
Figure 5. Dynamics of profitability ratio (PR) 









































































































k  8 
level of Stroykredit bank in July 1999 and Hansabank (now Swedbank) in July 2005 (see Fig. 6). 
In turn, Sberbank and VTB adhere closely to a more sustainable liquidity management policy. At 




4. Methodology of Dynamic Analysis of Bank Behavioral Patterns  
The pattern analysis was applied for the fist time to structural dissimilarities identification 
in the Turkish banking sector for the period 1988-1999 [2,3], after that it was used for the 
Russian banking system for 1999-2003 [4]. 
The methodology of dynamic analysis of bank behavioral patterns is based on the cluster 
analysis of the indicators mentioned above. The i mplementation of the dynamic analysis of 
patterns includes four problems: 
1. clustering; 
2. determination of patterns; 
3. construction of bank trajectories and their analysis; 
4. identification of dynamic groups (stable trajectories). 
In order to assess whether banks are similar in their behavioral patterns, the cluster 
analysis is used as a first step. The definition of clusters is based on the notion of proximity of 
banks in the space of the selected indicators of a commercial bank (see Table 1). According to 
the results of the cluster analysis, 80 different clusters containing the banks with similar bank 
operations structure and financial performance have been obtained. At the same time, different 
clusters contain different banks in terms of the proximity measure used in [1-3].  
In addition, it is important to note that the number of clusters is endogenously determined 
as a result of the optimal clustering problem solution. There are 3400 clustering objects, since the 
sample comprises the 100 largest commercial banks over the 34 reported dates.  




















































k  9 
As a second step a unique pattern is found for each cluster. The pattern is a set of 
indicator values which describe the banks’ activity at a certain period of time. This set of 
indicators describes a particular cluster. 
The third step consists of analysing how often banks change their patterns over time and 
what are the numerical characteristics of a pattern chosen by a bank over a particular time period. 
This analysis allows to create a number of patterns defining the particular operation of a bank at 
the relevant time. Thus  we can construct ‘a trajectory’ for each bank as a path of patterns 
attributed to a bank at each time period. 
Dynamic groups are constructed as a fourth step. Commercial banks can be considered as 
elements of a certain dynamic group, if the banks have the same trajectory. 
 
5. Behavioral patterns of the largest Russian commercial banks 
  The first five patterns include about 62% of clustered elements (see Diag. 1) and the first 
25 patterns include 89,82% of 3400 observations.  
Diagram 1 
Distribution of clustered objects over patterns  

















Such  a distribution of elements among patterns reveals that banks choose mostly the 
limited set of behavioral stereotypes. For instance, behavioral stereotypes of Sberbank and VTB 
correspond to some typical patterns of the 100 largest commercial banks.  
The numerical characteristics of the first 25 behavioral patterns of the largest Russian 
commercial banks are given in Table 2.  
                                                 
** This diagram characterizes which quantity of clustered objects is accumulated in the first five patterns, the first ten 
patterns and so on. So the first 25 patterns contain about 90% of the observations.   10 
Table 2 
Numerical characteristics of prevailing behavioral patterns 





 of elements  CAP  TB  IBL  CRED  PR  LIQ 
1  1225  0.143  0.037  0.061  0.643  0.019  0.149 
2  286  0.136  0.042  0.237  0.631  0.026  0.100 
8  273  0.120  0.042  0.045  0.758  0.022  0.370 
3  202  0.103  0.192  0.059  0.662  0.029  0.124 
14  120  0.142  0.033  0.041  0.328  0.013  0.386 
44  115  0.165  0.030  0.040  0.248  0.023  0.122 
23  106  0.142  0.065  0.396  0.519  0.021  0.094 
5  94  0.396  0.032  0.049  0.465  0.013  0.158 
64  75  0.207  0.045  0.009  0.329  -0.526  2.505 
58  64  0.121  0.017  0.025  0.692  0.032  0.692 
37  63  0.113  0.307  0.059  0.272  0.028  0.131 
46  46  0.551  0.057  0.011  0.130  0.008  0.162 
38  39  0.065  0.115  0.043  0.214  0.024  0.081 
10  36  0.077  0.128  0.027  0.558  0.019  0.335 
16  36  0.065  0.166  0.012  0.333  -0.002  0.411 
35  35  0.126  0.606  0.056  0.617  0.094  0.191 
27  34  0.146  0.074  0.772  0.576  -0.003  0.067 
18  30  0.154  0.038  0.020  0.200  0.011  0.661 
61  29  0.422  0.016  0.021  0.695  0.032  0.699 
20  26  0.140  0.006  0.424  0.032  0.086  0.318 
50  26  0.443  0.030  0.002  0.156  0.011  0.515 
22  24  0.114  0.039  0.413  0.348  0.029  0.079 
24  24  0.080  0.103  0.026  0.485  -0.030  0.090 
54  23  0.028  0.094  0.325  0.445  -0.385  0.058 
59  23  0.079  0.175  0.027  0.565  0.011  0.708 
 
  The m ost common pattern is pattern 1 (see Fig.7) which includes 1225 (out of 3400) 
clustered elements and covers 36% of all observations. Banks characterized by pattern 1 have a 
low share of Treasury bills (the level of TB is 3,7%), practically do not draw interbank loans (the 
value of IBL is equal to 6,1%), and have LIQ at a level of 14,9%. The value of CRED is at a 
level of 64,3%. Such a structure of operations allows banks to have PR at the level of 1,9%, thus 



















CAP TB IBL CRED PR LIQ
 
 
The n umerical characteristics of pattern 2 (see Fig. 8), containing 8,4% of  the 
observations, are similar to the indicator values of pattern 1. However, the basic difference is that 
in this case IBL is higher by 17,6 percentage points than in pattern 1. 
8% of the observations corresponds to pattern 8 (see Fig. 9), where the basic difference 
from patterns 1 and 2 is in a higher level of liquidity (in particular, LIQ is equal to 37,0%). 



















CAP TB IBL CRED PR LIQ
 
 
In general, banks from the first four prevailing patterns (58,4% of observations) are 
characterized by the following features: 
l  Banks provide traditional bank services such as commercial loans at a level of more than 
63% of working assets;  
l  The level of capital adequacy is not very high, i.e. banks expand their credit activity, thus 
they do not decrease the level of capital adequacy below 10% of the total assets;  
l  Only in pattern 2 banks actively attract interbank loans. However, banks are adjusted to 
the volatility of the Russian interbank market, since the share of interbank loans obtained 
in liabilities is more than 20% only by 4 percentage points.  
l  Banks have Treasury bills to maintain stability: owning the least risky securities,  if 
necessary banks can receive credits both from commercial banks and from the Central 
Figure  7. Pattern 1  Figure 8. Pattern 2 
Figure 9. Pattern  8  Figure 10. Pattern  3   12 
Bank using REPO operation. Banks do not use this type of securities for carrying out 
speculative strategies;  
l  The structure of operations described above allows banks to obtain approximately PR at a 
level of 2%. 
 
6. Dynamic analysis of patterns 
The behavior of the largest Russian commercial banks during the 34 time periods is quite 
heterogeneous. Banks very frequently change their behavioral patterns. For example, there are 
commercial banks that have changed behavioral stereotypes from 20 to 25 times during the 34 
time periods. The share of such banks is equal to 12%.  
  As for the first two years of the period under consideration there are patterns 
characterizing the periods of unprofitable activity that represent the consequences of the crisis of 
1998. 
  During the liquidity crisis of 2004 a few banks replaced their behavioral pattern for only 
two time periods, the first before the crisis, the second after it. So 68 of the largest Russian 
commercial banks, including Sberbank and VTB, did not change their behavioral patterns.  
  Starting from January 2005, the tendency of commercial banks behavioral patterns 
change is traced during the last 10 time periods.  
  So the absence of pattern stability over the 34 time periods for the 100 largest commercial 
banks reflects that the banking sector was at a stage of formation, and environment significantly 
influenced bank performance. 
Banks do not change behavioral patterns in a stable macroeconomic environment and if 
there is sustainable growth of their total assets.  
 
7. Dynamic groups 
  Banks with a similar trajectory make dynamic groups. In order to define dynamic groups, 
the trajectories of the largest Russian commercial banks, including Sberbank and Vneshtorgbank, 
have been analyzed since January 2005 (during 10 time periods). Five dynamic groups have been  
defined (see Table 3), which include 24 banks having an identical trajectory from January 2005 
to April 2007. 
The first dynamic group is made up of 17 banks. The activity of these banks is described 
by the numerical characteristics of pattern 1, i.e. one of the prevailing patterns. This group 
includes such banks as UralSib, Globeks, International Industrial Bank, etc. 
The second dynamic group includes 4 banks, International Moscow Bank (now UniCredit 








7  Pattern  
A  17  1 
B  4  2 
C  1  3 
D  1  20 
E  1  44 
 
  Sberbank forms a  separate dynamic group, as well as Russkiy Standard bank and 
Metallurgical Commercial B ank. Sberbank supports TB at a level of 19,2% that is typical of 
pattern number 3. Metallurgical Commercial Bank has a higher level of CAP and a lower level 









The behavior of Russkiy  Standard is described by pattern 20. Russkiy Standard 
practically does not provide loans to the commercial sector (CRED does not exceed 5%). The 
bank is characterized by  a  level of sufficiency of CAP comparable with pattern 1. Russkiy 
Standard has a level of IBL twice as high as the banks with activity described by pattern 1. The 
bank preserves LIQ at the level of 31,8% as it is concentrated on retail banking. The level of PR 
is equal to 8,6 %, exceeding twice the level of profitability observable in patterns 1, 2, 3 and 44. 
Thus, the existence of only five dynamic groups of commercial banks confirms the 
hypothesis that the process of commercial banks’ stable behavioral patterns starts at the level of 
the largest bank credit institutions in the Russian banking sector. On the other hand, the banks 
that  preserve specific behavioral models once chosen over time p ositively influence the 
behavioral patterns of medium and small banks. 
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Figure 11. Pattern  44   14 
8. Stability analysis 
  We consider a bank as absolutely stable if it belongs to one of the dynamic groups, i.e. if 
during 10 periods a bank does not change a behavioral pattern, then it is attributed to a category 
of absolutely stable banks (see Diag. 2). The trajectory of absolutely stable banks can be 
represented as the sequence of the same patterns over time, for instance as 1-1-1-1-1-1-1-1-1-1.  
In our analysis 24 absolutely stable commercial banks have been revealed. 
Diagram 2 
Distribution of the largest Russian commercial banks over types of stability  
 
If during 10 time periods a bank has made 1-2 changes  in patterns, then this bank is 
included in the category of semi-stable commercial banks. The trajectory of semi-stable 
commercial banks can be, for example, written as 1-2-1-1-1-1-1-1-1-1. The share of semi-stable 
banks in our sample is equal to 31%. Thus, more than 50% of the banks is attributed to stable or 
semi-stable banks. 
     A bank is absolutely unstable if during 10 periods it has changed 9 patterns, for 
example 65-37-28-68-38-28-39-23-29-22. The share of such banks in the Russian banking sector  
is insignificant (2%). 
     Other banks are attributed to a category of unstable commercial banks (43%).  
     As to the distribution of the 100 largest commercial banks over a pattern change 
frequency (Table 4), banks which have changed from 1 to 3 patterns constitute 40% of  the 
commercial banks analyzed, while the banks whose activity can be described by a unique pattern 
are 24%. Thus, the cumulative percentage of banks of these two types is equal to 64%. The 
cumulative percentage of banks, which during the last 10 periods have changed no more than 4 
patterns, sums up to 80%. 
Table 4 
Distribution of the largest Russian commercial banks 








2%  15 
 
Frequency  
of pattern changes 
Number  
of  banks  Cumulate percentage 
0  24  0.24 
1  34  0.33 
2  56  0.55 
3  64  0.63 
4  82  0.80 
5  90  0.88 
6  96  0.94 
7  97  0.95 
8  100  0.98 
9  102  1.00 
 
Thus,  the behavioral  pattern stability of the largest Russian commercial banks  has 
increased.  We have observed an orientation in these  banks to lending funds to commercial 
organizations. They have defined their market niche as banks concentrated on credit activity and 





After the crisis of 1998, the banks persuaded capital adequacy policy at an exclusively 
high level because of the threat that the story might repeat itself. When confidence in the banking 
system was restored, loan growth had appeared. Further growth of the total assets led to a fall in 
capital adequacy as a result of the loans growth. 
However, the behavior stereotype of the largest Russian commercial banks during the 34 
periods has become quite dissimilar. We have identified 80 different behavioral patterns in the 
largest Russian commercial banks. 
In the crisis of 1998, many of the largest Russian commercial banks (by total assets on 
April 1
st, 2007) might be considered as a source of increased volatility for the Russian banking 
sector. However, at the last date reported, banks have more sustainable patterns in their behavior. 
So five dynamic groups have been determined, which comprise 24% of the analyzed commercial 
banks that have the same trajectory of development from January 2005 to April 2007. 
Most of banks have behavioral stereotypes that describe the numerical characteristics of 
patterns 1, 2 and 3. This indicates that banks choose a limited set of the possible different 
behavioral patterns.  The structure of operations corresponds to the most common behavioral 
patterns of banks. According to this type of behavior they provide traditional banking services 
and products, where a significant proportion of the working assets is made by the loans to non-
financial organizations. Such prevailing patterns can be considered as adequate for the banks’   16 
growth  of credit  activity,  a factor stimulating economic growth. T he prevailing behavioral 
patterns have a great volume of loans to commercial organizations combined with an acceptable 
level of capital adequacy and liquidity ratios. The profitability of credit activity during  the 10 
periods suggests that banks have a sufficiently well-balanced loan portfolio. However, there exist 
some restrictions on lending growth, i.e. insufficient capitalization of Russian commercial banks.  
Thus, the use of dynamic analysis of Russian banks’ behavioral patterns allows us to 
analyze the commercial banks’ sustainability to external conditions, i.e. understand how banks 
adapt to the macro - environment, and identify trends in the development of these commercial 
banks, i.e. determine whether banks focus on lending to corporate sectors of the economy. This 
analysis also helps to assess the sustainability of a bank in a certain pattern over time.  
In addition, the identification of banks which are characterized by volatile trajectories of 
development provides information about those banks that can be considered as sources of high 
volatility in the banking sector. 
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